The evolution of mitochondrial genomes in subterranean caviomorph rodents: adaptation against a background of purifying selection.
South American tuco-tucos (Ctenomys) and the related coruro (Spalacopus) are two rodent lineages that have independently colonised the subterranean niche. The energetically demanding lifestyles of these species, coupled with the hypoxic atmospheres characteristic of subterranean environments, may have altered the selective regimes on genes encoding proteins related to cellular respiration. Here, we examined the molecular evolution of 13 protein-coding genes in the mitochondrial genome of seven caviomorph rodents, including these two subterranean genera and their above-ground relatives. Using maximum-likelihood and Bayesian approaches, we estimated rates of synonymous (dS) and nonsynonymous (dN) substitutions. We found a significantly higher ω ratio (dN/dS) in subterranean groups as compared to their non-subterranean counterparts in 11 of 13 genes, although no ω ratio was larger than 1. Additionally, we applied a method based on quantitative physicochemical properties to test for positive selection. Amino acid changes implicated in radical structural or functional shifts in the protein property were found to be ubiquitous across the phylogeny, but concentrated in the subterranean lineages. Convergent changes were also found between the subterranean genera used in this study and other mammals adapted to hypoxia. The results of this study suggest a link between niche shifts and weak directional (or episodic) selection at the molecular level against a background of purifying selection.